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Application of the Perfect Differential Method to the Solution of 
Quantum Mechanical Problems 
x 


k 
given by F(k,x) “A 
a(k)ke = ¢ vf { u(k,§ ) as + {A (u)] wx} (7) 
k x=X 
o ° 


x 
fe) 


where Cc, X, and k, are constants and wu - 9F/9Ox is the 
solution of the nonlinear differential equation 


2 ala 
7 - 3x Aw | = O. a 


The present paper is concerned with a modification of this method 
so that it can be used to solve the following wave equation: 


A a 
Ly (x) = SH el e - vod p = 0. (9) 
ax 


It is required to determine the values of the parameter € for 
which there are solutions satisfying either p ([x] 29) 70 or a 
cyclic condition. If the above method of solution js ised in this 


Card 3/4 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001032710016-0" 


Bind Aedes FOR eaharhasey se ate ea CIA-RDP86-00513R001032710016-0 


83347 


S/139/60/000/004/003/035 
£032/E514 
Application of the Perfect Differential Method to the Solution of 
Quantum Mechanical Problems 


case, then the left-hand side of Eq. will be equal to zero 
provided the orc a integration and k are determined 
from Eq.(6), i.e. .(2) will be a Bi ies of Eq.(9) for any 

value of 6. On ne other hand, the method must be modified if 

1t is required to determine the proper functions and the correspond- 
ing values of the parameter ¢. The solution of Eq.(9) is sought 


in the form of 
Hix = J acre ® ax (10) 


and the appropriate conditions for the integration limits k, and 

k, are obtained. The method is illustrated with the example of the 
wave equation for a free particle and the linear harmonic osciltator. 
In this iemcae form the method involves the solution of 


rather than Eq. (9). There are 2 Soviet references, 

ASSOCIATION: Ural'skiy gosudarstvennyy universitet imeni A.M. 
Gor'kogo (Ural State University imeni A.M. Gor'kaiy) 
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K032/E314 
AUTHURS 3 Ba Sher Otntteben and Rezanov, A.l. 
TITLE: Electrical Resistance and Defect Formation energy 


FERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol. ll, 
No. 2, pp- 181 - 185 


TiXT: It is stated that there is a discrepancy between 
theory and experiment when the effect of lattice defects on 
the electrical properties of metals is taken into account. 
The present authors describe an attempt to obtain a better 
agreement. A relation is established between the resistance 
due to defects and the energy necessary for the formation of 
these detects. The discussion bdegins with a consideration oL 
tue metal at a,sufriciently low tenperature for all effects 
associated with thermal motion to be ignored. In the initial —-™ 
state (metal without defects), the system of nuclei at rest 
is characterised by a uniform spatial distribution with a 
density ei The systen of electrons is also spatially 


nomogeneous and their distribution over the various states 
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the Fermi function. 


is deseribed by & function fi(v) + @.8- 
(Eo ® o) . When 


assumed to be absent 


1 distribution of the nuclei 
a(r) , which 25 such that oe 


‘whe internal field is 


cts are present the spatia 


the defe 
y a given function 


is described b 


etn) = er, + (40) (1) 
where “y(r) are subject to the following limitations 
oy (r) < 9; ( 2) 
0, (r) +0; fri +o; (3) 
{m1 (r) (dr) = 0. 
(4) . 


ith defects is 


em of electrons in the metal w 
{(r, v) . which 


The syst 
ya distribution function 


described b 
satisfies the equations 
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Wwy,)f + —-(Ey,)/ =9: 
div E = 4re {Ze (r) —Si( v) (dv) : (7) 


pearing in mind Eq. (2), the function f can be found by 
the method of successive approximations, using the expansion 


f(r, v) = fo(v) + f(r, v) + f£o(ry v) +... (8). 


lt can then be shown from Lqs. (6) and (7) that 


f, (rn. v) = Za(v) i am exp (qr) (dq), (Il) 
at an 


where 


a(v) = 4net 


rag Pt Cs = { a{v) (dv), (12) 
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rourier amplitude of the tunction . yb) . 


can be shown to 


and - fa) is the 
The potential of the internal field 9 (Fr) 
be given by: 


q*+a3 


os (t) = AneZ (TS exp (iar) (49) (13) - 
al it turned out to be possible 
tion that the presence of defects 
potential functions of ie 
is found from: 


ror evaluating this potenti 
to abandon the usual assump 
nas no eftect on the form of the 
isvlated atoms. Under this assumption, Py 
oo (ry = VM V(r -- Ra —2R,) — NV (6 — Ra) 
wees _ n a , 


a a 


js the radius vector ot the n-th ion in the ideal 


lattice, 


oR, is the displacemer 


where R 


nt vector for the n-th ion 
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and V is the potential function for the ion, 1.€. for tne 
nucleus and the surrounding electronic clovd. 
Vis usually chosen to be in the form ot a spherically 
symmetric Coulomb potential. However, this assumption cannot 
be justified in the case of ions in the neighbourhood of 
vacancies, interstitial atoms, etc. or in the neighbourhood 
o1 dislocations, where the electronic clouds are subjected 
to an asymmetric effect due to their neighbours. Calculation 
or o,(r) on the basis ot Eq. (14) leads to a formula 
analogous to Eq. (13), except that Q, is replaced by the 
screctning constant q.., ° fhe difference (a, # Qecr’ in 
eeneral) 18 apparently due to the fact that cnanges in tne elec- 
tronic density are not taken into account in Eq. (1%). 
Finaliy, tue solution for ft, can be tound from Eqs. (6) and 


(7) and is 
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% 
: : % + ' Ms —aq’ i ‘ ~ 
a(t, v) = 2% coy" +8 toner la Venta) exe USE (dq)(da’), (17) - 
(at + 92) (9° + 90) [Qa + q5\° : 
rae w) ; 5° 
we tet Lar (ay; Qto) = 43 — 2 | 0 (O(a). 
b(u) me a" (uv); QM = HO 55) (v) (dv) (18). 

This theory is then used to compute the electrical resistance 
associated with the scattering of the conduction electrons _ 
on the defects. This is given by SS 
mv ee 
z =] oe 
R= a C (19) ae 
en ~ 
where Vv is the velocity corresponding to the limiting May 


3 


Fermi energy, is the number of conduction electrons per 
unit of volume and # is the mean free path for interactions 
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with the defects. Experimental results for the residual 
resistance and the resistance of plasticaliy deformea wetals 
have not supplied any evidence for the existence ot anisotropy 
in R. It may thererore be considered that tne Fourier ay 
amplitude of tue potential depends only on | q\ . Under this 
assunption, the mean free path is given by 


C= 16° () K? (B(K.K)( — cos 8) sin 80. (20) 
aE ke P 


wnere re - 


BUKK!) = MK! ce, KP = f exp [2(K — K’) regs (7) (ait = 


= (4ne?zyt ee xaos K'— Ki : (21) . 
w+ 4G . 


x? 2K3(1 —cosd); IK’) = [K\. 
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Thus, the resistance R 1s found to be proportional to 


e 00} ? ‘ 
F(x) = = (22). 
ig + ee 
°o U s 
The defect-formation energy can be written down as the *y 
difterence between the internal energy of the systen. witno and i 
without the defects 


WV = es (orp (dv) + = -_— + [ oftav)) (dr). (23) . 


Substituting f = to + fy + f, and E£ = £, = -\7) . i.e. 


computing W up to second-order terms, one finds that 
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Resistance 
( (24) 


2 2 
W = 2ne*Z* j oOo ip, (qh (da). 
(9 +90) 


wiectrical 


where 
~ 7? - 
Q2=™ 1 \ vto(v) dv —— | v'a(v) du}; p? xt ( a’ (v) dv 7 
¢? qa « (25) . 
In conputing Wo, use is made of tne condition (09 6G = © 
wnich tollows fro Eq. (*%). It follows from Eq. (2%) that the 
tunction F ain Eq. (22), which enters into the formula for 
R , can be written duwn in the form: 
“9, (qMt? Wi - a¢ J 
F (q) = 2 = a (9 cea es 
qi t+ a 7 : 
i conditions; 


satisfies tne 


function p69) 


where tne unknown 
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> at 
ae (gt = ya) dg = 1 (27) . 23 
a+ 


v q % 
ct) 


Using the substitution 


5(Ka = {x{Ke) (1 — cont) sin bd, is 


and tqs. (19), (ZO), (21) and (26), the final expression 
tor R is founa to be | 


2 Pied: 
R = (16x4* — 


ae 5) « 


zyryanov for valuable 


ssea to |. 
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| 

! 

| 

i ABSTRACT: The possibility of making theoretical evaluations of the lattice 

| position of the heat capacity Cy with the volume of binary alloys constant is 

; discussed. At low temperatures, Cy, = constant (Tf) , where 0 is inter- 

| preted as the Debye temperature of the alloy. In the case of completely dis- 
erdered solid solutions with components having close atomic masses, the value 

i 8 ig a weighted mean of the Debye temperatures of each component ina 

| hypothetical power field, corresponding to the power field of the alloy. In general, 
this magnitude depends not only on concentrations, bu’ also on the atomic masses 
of components and on the extent of the long-range order. In the high-temperature 
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Brezhneva, K. M., T. S. Masharova, I. F. Nikolayevskiy, D. I. 
Smetanina, S. V. Supov, T. I. Fishbeyn, and A. B. Khotimskiy 


Tranzistory 1 poluprovodnikovyye diody (Transistor and Semiconductor 
Diodes) Moscow, Svyaz'izdat, 1963. 646 p. Errata slip inserted. 
40,000 copies printed. 


Ed. (Title page): I. F. Nikolayevskiy; Ed.: L. I. Vengrenyuk; 
Tech. Ed.: K. G. Markoch. 


PURPOSE: This handbook is intended for technicians and scientists 
concerned with the application of semiconductor devices. It 
may also be useful to students of radio engineering divisions 
in schools of higher education and to advanced radio amateurs. 


COVERAGE: This is the second edition of the handbook and it differs 
from the first by giving more complete information, including data 
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Transistor and Semiconductor Diodes SOV/6 392 


concerning new transistors and diodes. It also introduces a 
new general chapter on transistors in which the physical 
meaning and significance of each parameter are explained in 
detail and lists the specific characteristics of the 
transistors commonly used in the USSR, No personalities are 
mentioned. There are no references, 


TABLE OF CONTENTS: 
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1. Principles of marking and classification 25 
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Calibrating vibrometers used for measuring vibrations of 
mechanisms, Izm.tekh. no.2:32-35 Mr-Ap '58. (MIRA 11:3) 
(Vibration--Measurement ) 
(Calibration) 
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Modern systems for the molding of paper and paperboard. Bym. 
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1, Gosudarstvennyy institut po proyektirovaniyu predpriyatiy 
tsellyulosnoy i bumashnoy promyshlennosti. 
(Papermaking machinery) 
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: TITLE: Frequency meter 
SOURCE: Ref. zh. Radiotekhnika i elektrosvyaz', Abs. 8AS77 


REF SOURCE: Tr. Novosib. elektrotekhn. in-t svyazi, vyp. 1, 1965, 90-100 


i ' TOPIC TAGS: frequency meter, frequency band, frequency measurement, 
frequency spectrum 


ABSTRACT: A device has been developed for frequency measurement with an 
accuracy of f1- 1078 in the 3—10 Mc frequency band, It is based on producing 
spectra of frequencies multiple of the frequency of a basic quartz-crystal oscillator | 
of 100 ke. The measured frequency is read using a decade scaler. A block diagram: 
of the system, the basic circuits of the essential junctions and the results of 1 
experimental tests are presented. A number of advantages of this device as 
compared to the PICh-3 precision frequency meter are mentioned. [Translation of 
abstract] [NT] 
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(ZIL-157 motortruck; operation and service] Avtomobdil' ZII-157; 
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stroit.lit-ry, 1958. 235 p. (MIRA 11:12) 
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Card 1/1 Pub 17-17/20 
Author : Gel'shteyn, V. I.; Mashbits, F. OD. 
pp Pao OFS 
Title : Investigation of blastomogenic properties of certain cholestadienes 
Periodical : Byul. eksp. biol. i med. 3, 66-69, Mar 1955 
Abstract : Investigated fhe blastomogenic properties of six different cholesta- 
dienes (A -cholestadiene, Ai *©-cholestadiene, 23)5-cholesta- 


, 
diene, 2s4,6- A?,4-dicholestadienyl, Z3)>-cholestsdiene -- 3- 
methyl- Qe3)9-cholestad iene, and 3-ethyl- A 3>5-cholestadiene) by 
subcutaneous injection in mice and subsequent histological exami- 
nation on the natural death of the mice. Table. Mme reference, 
USSR, since 1940. 


Institution: Laboratory of Experimental Oncology (Head-Prof. L. M. Shabad, Cor- 
responding Member of the Academy of Medical Sciences USSR) of the 
Institute of Oncology (Director-Prof. A. I. Serebrov, Corresponding 
Member of the Acadeny of Medical Sciences USSR) of the Academy of 
Medical Sciences USER 


Submitted: June 26, 1954 by N. N. Petrov, Member of the Academy of Medical Sci- 
ences USSR 
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Novyye razrabotki v oblasti radiosvyazi 1 radioveshchanlya; in- 

formatsionnyy sbornik (New Developments in the Field of Radio 

Communication and Radio Broadcasting; Informational Collection) 
Moscow, Svyaz'izdat, 1959. 80 p. 11,500 copies printed. (Series: 
Tekhnika svyazi ) 


Resp. Ed.: A. 8. Viadimirov; Ed.: V- I. Bashur; Tech. Ed.: qa. I. 
Shefer. 


PURPOSE: This collection of articles 18 4ntended for technical per- 
sonnel concerned with the development and operation of radio 
communication and radio proadcasting. 


COVERAGE: The pook contains, according to the Foreword, anformation 
on new developments realized at the Gosudarstvennyy nauchno- 
issledovatel 'skiy dnetitut Ministerstva svyazi SSSR (State 


card 1/3 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001032710016-0" 


APE RONED FOR RELEASE: 


PERSIST Tt) 


UE crs, 


New Developments in the Field (cont. ) 


07/12/2001 


CIA- 
_. ais RDP86-00513R001032710016-0 


sov/5245 
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Foreword 3 
Savitskly Bp. I. Receiving Equipment for Radio Relaying of 
Ultrashert-Wave prequency-Modulated Broadcast programs 4 
simonov, N- A., and N. V. Deryu n. MAK-57 automatic Control 
Recciver for Short-Wave Main Communication Lines 17 
Mashbits L,_A Instrument for Testing Radiotelegraph Channels 
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Fomin, M. V. Installation for Calibrating Superhigh-Frequency 
Attenuators 69 


Gurevich, M. S., V. Ye. Belovitskiy, and N. V. Deryugin. Elec- 
tronic Copying Device for Reproducing Electric Pulses of Arbitrary 
Shape From a Drawing 
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‘Exner mental Verification oi the Effectiveness of Reception of Tele 
_ ra... Sigls with Pre-Detector Integration" oy L. M. Mashbits. 
Lleierossyez', No 12, December 1957, pp 22-29. 


Discussion of the principles of rea]ization of pre-dctector integra- 
Lion of telegraph signals and Jescription o1 a block diagram and a c.r- 
cuit schematic ror the integrating circuitry. A procedure used fur che 
unvest.cgavious and the results of comparative tests of s,stems with 
post-detector and pre-detcctor :ntegrution cre g- en. Reference is 
made to an article by bm. L. Doelz "Predicted-Wave Rad:o Telepr.nter’. 
Eiectronics. No 12, 1954. 


Card: i/L 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032710016-0" 


ink decd FOR RELEASE: 07/12/2001 


Hee See : ae 


ae ae 


aor anaes. 


CIA-RDP86-00513R001032710016-0 


MASHBITS, Le Me 


Le M. Mashbits, "On the influence of feeder parameters on the ncise coefficient anc the 
sensitivity of a receiver system." Scientific Session Devoted to "Radio vay", May 19 


Trudrezervizdat, Moscow, 9 Sep 58. 


A derivation is given of the forma for the noise coefficient of a feeder operating 
from an antenna with the radiation resistance Ra = Wand the relative temperature the 

It is proved that the feeder noise coefficient is indeptndent of the matching co- 
efficient of the feeder to the receiver input. 

An expression is determined for the noise coefficient of the reception system. 

expressior.s relating the receiver input parameters, the input matching coefficient, 
the feeder parameters, the relative antenna temperature and the receiver sensitivity for 
given values of the signal-to-noise ratio and a given receiver pass bande 

A conclusion is drawn that it is expedient to try to have the magnitude of input 
matching coefficient be an optimum, independently of the feeder length, 
and adjusting receivers in the frequency band used ty USW mainlin 

A block diagram and a method of determining the relative antenna temperature under 


conditions of a real communication line is presented. 
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ve Nee: This formula (33) is deduced here and diacrammaticully theer for 


various MN and t. in Pigs “4, 5 and &. The values of the noise ficter H 
corresponding to the matching of the cutput power maximum (KF, = V) 


(Ky . matching factor at the input ) or of the noise factor minimum 
(K, = K, opt? for different h, (input noise factor) and & (ol = R,/R,. 


Ra - tube parameter characterizing the anode circuit noise. RL, input 
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shewn in Figs. 7 8, and 9. They show the increas? in sensitivity 


receiving system on the transition from K, = Oto K. = KR, ... wes UES 
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1.Institut geografii Akademii nak SSSR. 
(Mexico--Geography) (Bassels, A.) 


exico” [in Spanish]. A.Bassels. 
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